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participate.Adenosine: Physiology, Pharmacology, and Clinical Applications 581Jamie Layland, David Carrick, Matthew Lee, Keith Oldroyd, Colin Berry
Adenosine is a ubiquitously expressed molecule in humans with widespread effects
across many different organ systems. With a prominent role in the cardiovascular
system, it has been extensively studied for both its therapeutic and diagnostic
abilities. This review provides an overview of the physiology of adenosine within the
cardiovascular system and examines the evidence for the therapeutic role of aden-
osine. It also examines the role of adenosine in the coronary hyperemic response and
discusses the use of adenosine for this purpose. A brief review of novel agents used
to initiate coronary hyperemia is also provided.CORONARY
Clinical ResearchAssociation of Beta-Blocker Therapy at Discharge With Clinical Outcomes in
Patients With ST-Segment Elevation Myocardial Infarction Undergoing Primary
Percutaneous Coronary Intervention592Jeong Hoon Yang, Joo-Yong Hahn, Young Bin Song, Seung-Hyuk Choi, Jin-Ho Choi,
Sang Hoon Lee, Joo Han Kim, Young-Keun Ahn, Myung-Ho Jeong, Dong-Joo Choi,
Jong Seon Park, Young Jo Kim, Hun Sik Park, Kyoo-Rok Han, Seung Woon Rha,
Hyeon-Cheol Gwon
The American College of Cardiology/American Heart Association guidelines
recommend beta-blockers for secondary prevention in all patients with ST-segment
elevation myocardial infarction unless absolutely contraindicated. However,
evidence supporting routine beta-blocker therapy for secondary prevention is
lacking in the primary percutaneous coronary intervention era. This study has
demonstrated that beta-blocker therapy at discharge was associated with lower
mortality in all populations, and this result was maintained in propensity-matched
populations. Furthermore, the association of beta-blocker therapy with better
outcome was consistent across various subgroups, including patients with relatively
low-risk proﬁles such as ejection fraction <40% or single-vessel disease.
See additional content in the online version of this issue.EDITORIAL COMMENTAssessing Oral Beta-Blocker Therapy After Percutaneous Coronary Intervention for
ST-Segment Elevation Myocardial Infarction: The Role of Observational Data602Christopher B. Granger, Meena P. Rao(continued on A-21)
june 2014
volume 7, no. 6
A-21Prasugrel Versus Clopidogrel in Patients With ST-Segment Elevation Myocardial
Infarction According to Timing of Percutaneous Coronary Intervention:
A TRITON–TIMI 38 Subgroup Analysis (Trial to Assess Improvement in Therapeutic
Outcomes by Optimizing Platelet Inhibition with Prasugrel–Thrombolysis In
Myocardial Infarction 38)604Jacob A. Udell, Eugene Braunwald, Elliot M. Antman, Sabina A. Murphy, Gilles Montalescot,
Stephen D. Wiviott
The authors evaluated the efﬁcacy of prasugrel versus clopidogrel in ST-segment
elevation myocardial infarction (STEMI) by the timing of percutaneous coronary
intervention (PCI) in a substudy of the TRITON–TIMI 38 (Trial to Assess
Improvement in Therapeutic Outcomes by Optimizing Platelet Inhibition with
Prasugrel–Thrombolysis In Myocardial Infarction 38). A potential difference in
cardiovascular death, myocardial infarction (MI), and stroke was observed between
primary and secondary PCI patients at 30 days (hazard ratio [HR]: 0.81 vs. HR:
0.51; p interaction ¼ 0.06). Excluding procedural MIs, which are inherently
difﬁcult to assess via biomarker trajectory alone in the setting of STEMI, the
efﬁcacy of prasugrel was consistent among primary and secondary PCI patients at
30 days (HR: 0.53; 95% conﬁdence interval [CI]: 0.34 to 0.81 vs. HR: 0.44; 95%
CI: 0.22 to 0.88; p interaction ¼ 0.68) and 15 months (p interaction ¼ 0.96).
See additional content in the online version of this issue.EDITORIAL COMMENTUncovering the Shroud on Antiplatelet Therapy for Patients With ST-Segment
Elevation Myocardial Infarction Undergoing Percutaneous Coronary Intervention613Matthew T. Roe, Matthew W. SherwoodPrognostic Value of “Routine” Cardiac Stress Imaging 5 Years After Percutaneous
Coronary Intervention: The Prospective Long-Term Observational BASKET
(Basel Stent Kosteneffektivit€ats Trial) LATE IMAGING Study615Michael J. Zellweger, Gregor Fahrni, Myriam Ritter, Raban V. Jeger, Damian Wild, Peter Buser,
Christoph Kaiser, Stefan Osswald, Matthias E. Pﬁsterer, for the BASKET Investigators
Little is known regarding late risk stratiﬁcation after percutaneous coronary
intervention. Therefore, BASKET (Basel Stent Kosteneffektivitäts Trial) 5-year
survivors consenting to follow-up myocardial perfusion scintigraphy (MPS) and
subsequent evaluation were followed for cardiac death, myocardial infarction, or
revascularization. Patients with abnormal MPS ﬁndings (60%) had higher hazard
ratios (HRs) for major adverse cardiac events (MACE) (HR: 1.95; 95% conﬁdence
interval: 1.06 to 3.59; p ¼ 0.032) than patients with a normal MPS ﬁndings.
Abnormal MPS ﬁndings 5 years after PCI were frequent. The predictive power of
abnormal MPS for MACE lies more in the detection of persistent or progressing
coronary artery disease in remote vessel areas than in the diagnosis of late
intervention-related problems in treated vessels.
See additional content in the online version of this issue.(continued on A-22)
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A-22Prognostic Value of Access Site and Nonaccess Site Bleeding After Percutaneous
Coronary Intervention: A Cohort Study in ST-Segment Elevation Myocardial
Infarction and Comprehensive Meta-analysis622Wouter J. Kikkert, Ronak Delewi, Dagmar M. Ouweneel, Sophie H. van Nes, Marije M. Vis,
Jan Baan, Jr, Karel T. Koch, George D. Dangas, Roxana Mehran, Robbert J. de Winter,
Ron J. G. Peters, Jan J. Piek, Jan G. P. Tijssen, Jose P. S. Henriques
Bleeding complications after primary percutaneous coronary intervention (PPCI)
are associated with an increased risk of mortality and morbidity. The use of
bleeding-avoidance strategies such as performing PCI via the radial access site has
resulted in a decline in access site–related bleeding complications. Unfortunately, as
many as 50% to 60% of bleeding complications after PPCI originate at a site not
related to the arterial access site. In this analysis, the authors demonstrate that access
site bleeding complications after PPCI are not associated with recurrent ischemic
events and mortality. By contrast, nonaccess site bleedings were associated with
higher rates of stent thrombosis and cardiac and all-cause mortality.
See additional content in the online version of this issue.Coronary and Microvascular Physiology During Intra-Aortic Balloon
Counterpulsation631Kalpa De Silva, Matthew Lumley, Balrik Kailey, Jordi Alastruey, Antoine Guilcher,
Kaleab N. Asrress, Sven Plein, Michael Marber, Simon Redwood, Divaka Perera
The intra-aortic balloon pump (IABP) has been the most commonly used circu-
latory support device, although its efﬁcacy in certain scenarios has been questioned
by recent randomized control trials. This study examined the hemodynamic effects
of counterpulsation therapy on coronary ﬂow and microcirculatory behavior, by
measurement of simultaneous intracoronary pressure and ﬂow. The study demon-
strated that homeostatic autoregulation prevents changes in myocardial perfusion
during counterpulsation. However, when autoregulation is disabled, IABP therapy
augments myocardial perfusion, suggesting that IABP use would be of greatest
beneﬁt in conditions where microcirculatory reserve is exhausted, such as extreme
hypotension, cardiogenic shock, or persistent ischemia.(continued on A-23)
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A-23The Relationship Between Post-Stent Strut Apposition and Follow-Up Strut
Coverage Assessed by a Contour Plot Optical Coherence Tomography Analysis641Jung-Sun Kim, Jinyong Ha, Byeong-Keuk Kim, Dong-Ho Shin, Young-Guk Ko, Donghoon Choi,
Yangsoo Jang, Myeong-Ki Hong
The relationship between post-stent strut apposition and follow-up strut coverage
by a contour plot optical coherence tomographic analysis was evaluated in 82
patients treated with drug-eluting stents. Post-stent apposition was classiﬁed as
embedded, apposed, or malapposed struts. The percentages of embedded and
malapposed struts post-intervention were 1.8% (Interquartile range [IQR]: 0.6% to
6.2%) and 2.3% (IQR: 0.5% to 5.2%), respectively. The percentages of uncovered
struts at 6 months varied signiﬁcantly with post-stent strut apposition (0% [IQR:
0% to 11.4%] in embedded, 16.3% [IQR: 8.1% to 31.3%] in apposed, and 26.8%
[IQR: 0% to 56.3%] in malapposed, p < 0.001 for all pairwise comparisons). In
conclusion, optical coherence tomography–guided optimization of stent strut
apposition can enhance the strut coverage at follow-up.
See additional content in the online version of this issue.STRUCTURAL
Clinical ResearchErroneous Measurement of the Aortic Annular Diameter Using 2-Dimensional
Echocardiography Resulting in Inappropriate CoreValve Size Selection:
A Retrospective Comparison With Multislice Computed Tomography652Darren Mylotte, Magdalena Dorfmeister, Yacine Elhmidi, Domenico Mazzitelli,
Sabine Bleiziffer, Anke Wagner, Timothee Noterdaeme, Ruediger Lange, Nicolo Piazza
Multislice computed tomography (CT) has emerged as an alternative to
2-dimensional transesophageal echocardiography (TEE) for transcatheter heart valve
(THV) sizing. The authors sought to assess the differential adherence to THV-
oversizing principles between TEE and CT and its impact on the incidence of
paravalvular leak. CoreValve sizing using CT yielded a relative 48% reduction in the
expected THV oversizing compared with that of TEE-based sizing. Accordingly, up
to 50% of patients undergoing CoreValve implantation using TEE-sizing did not
achieve the manufacturer’s recommended THV-oversizing criteria and therefore
received an inappropriate CoreValve size. Adherence to CT- but not TEE-based
oversizing was an independent predictor of reduced paravalvular leak.(continued on A-24)
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A-24Early Regression of Severe Left Ventricular Hypertrophy After Transcatheter Aortic
Valve Replacement Is Associated With Decreased Hospitalizations662Brian R. Lindman, William J. Stewart, Philippe Pibarot, Rebecca T. Hahn, Catherine M. Otto,
Ke Xu, Richard B. Devereux, Neil J. Weissman, Maurice Enriquez-Sarano, Wilson Y. Szeto,
Raj Makkar, D. Craig Miller, Stamatios Lerakis, Samir Kapadia, Bruce Bowers,
Kevin L. Greason, Thomas C. McAndrew, Yang Lei, Martin B. Leon, Pamela S. Douglas
The relationship between left ventricular mass (LVM) regression after valve
replacement for aortic stenosis and improved clinical outcomes is unclear. Among
high-risk patients receiving transcatheter aortic valve replacement in the PARTNER
(Placement of Aortic Transcatheter Valves) trial or registry, patients with severe
hypertrophy at baseline who had greater LVM regression at 30 days had a lower rate
of repeat hospitalization (particularly for heart failure) between 30 days and 1 year,
even after multivariable adjustment (hazard ratio: 0.53, 95% conﬁdence interval: 0.34
to 0.84; p ¼ 0.007). Patients with greater early LVM regression had a trend toward
better quality of life (p ¼ 0.06) at 1 year than did those with lesser regression.
See additional content in the online version of this issue.PERIPHERAL
Clinical ResearchIntravascular Frequency-Domain Optical Coherence Tomography Assessment of
Carotid Artery Disease in Symptomatic and Asymptomatic Patients674Michael R. Jones, Guilherme F. Attizzani, Curtis A. Given II, William H. Brooks,
Stephen J. Ganocy, Christian N. Ramsey, Yusuke Fujino, Hiram G. Bezerra, Marco A. Costa
There is an increasing body of evidence suggesting that carotid plaque character-
istics, rather than stenosis diameter, are the primary determinants of stroke risk in
patients with asymptomatic carotid artery disease. The authors thus evaluated
nonocclusive optical coherence tomography (OCT) data from asymptomatic and
recently symptomatic patients. The presence of complicated plaque with ruptured
thin-cap ﬁbroatheroma and intraluminal thrombus was an independent predictor of
symptomatic status, whereas the presence of ﬁbrotic plaque predicted asymptomatic
status. No association between the degree of stenosis and complicated plaque was
identiﬁed. Carotid OCT has the potential to facilitate the understanding and
treatment of carotid artery disease.
JACC: Cardiovascular Interventions CME is available online.
Go to http://interventions.onlinejacc.org/ to participate.See additional content in the online version of this issue.EDITORIAL COMMENTA Journey Into the Carotid Artery Microenvironment in High Resolution:
Challenging the Stenosis–Symptoms Paradigm685Alexandre Abizaid, Daniel Chamié(continued on A-25)
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A-25TRANSLATIONAL
Clinical ResearchLumen Gain and Restoration of Pulsatility After Implantation of a Bioresorbable
Vascular Scaffold in Porcine Coronary Arteries688Jennifer P. Lane, Laura E. L. Perkins, Alexander J. Sheehy, Erica J. Pacheco, Michael P. Frie,
Byron J. Lambert, Richard J. Rapoza, Renu Virmani
After implantation with a bioresorbable vascular scaffold (BVS), porcine coronary
arteries are demonstrated to undergo an increase in lumen area and a return of
pulsatility that progresses from 12 to 42 months. These beneﬁcial effects of BVS
demonstrated in this animal model may translate into improved long-term
outcomes over those of drug-eluting stents in the clinical setting.
See additional content in the online version of this issue.IMAGES IN
INTERVENTIONTransseptal Transcatheter Mitral Valve Implantation for Severely Calciﬁed
Mitral Stenosis696Amir-Ali Fassa, Dominique Himbert, Eric Brochet, Jean-Pol Depoix, Adrian P. Cheong,
Soleiman Alkhoder, Patrick Nataf, Alec VahanianInterventional Closure of a Mitral Valvular Leaﬂet Defect After Partial Detachment
of a Carpentier Perimount Annuloplasty Ring698Robert Schueler, Nikos Werner, Georg Nickenig, Christoph HammerstinglPercutaneous Angioplasty of Stenotic Outﬂow Graft Anastomosis of HeartMate II 700Richard K. Cheng, Jamil Aboulhosn, Ali Nsair
These articles have accompanying videos that can be viewed in the online
version of this issue.(continued on A-26)
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A-26Detection of Angioscopic Yellow Plaque by Intracoronary
Near-Infrared Spectroscopye49Yasunori Ueda, Koshi Matsuo, Yuji Nishimoto, Ryuta Sugihara, Mayu Nishio, Akio Hirata,
Mitsutoshi Asai, Takayoshi Nemoto, Ayaka Murakami, Kazunori Kashiwase, James E. Muller,
Kazuhisa Kodama“Phantom Vessel” Running Parallel to the Culprit Artery
in a Case of Acute Myocardial Infarctione51Atsushi Anzai, Shinsuke Yuasa, Hideaki Kanazawa, Masaki Kodaira, Takahide Arai,
Takashi Kawakami, Kentaro Hayashida, Yuichiro Maekawa, Akio Kawamura, Keiichi FukudaAnnulus Remodeling and Double Oriﬁce Repair Using
a Multiple Clip Approach in Complex Mitral Valve Anatomye53Gian Paolo Ussia, Valeria Cammalleri, Domenico Sergi, Pasquale De Vico, Francesco RomeoA Giant Left Main Coronary Artery Aneurysm With Fistula to
the Pulmonary Artery, Manifested With ST-Segment Elevation Myocardial
Infarctione55Jiun-Yang Chiang, Cho-Kai Wu, Jing-Ling Luo, Hsi-Yu YuThree-Dimensional Intravascular Optical Coherence
Tomography Rendering Assessment of Spontaneous Coronary Artery Dissection
Concomitant With Left Main Ostial Critical Stenosise57Sunki Lee, Chang-Soo Kim, Dong Joo Oh, Hongki Yoo, Jin Won KimMultiple Atrial Septal Defects in Multidetector-Row
Computed Tomographye61Norio Tada, Kaname Takizawa, Yukiko Mizutani, Shinichi Suzuki, Mie Sakurai, Takeshi Arai,
Naoto Inoue, Taiichiro MeguroPlaque Erosion: In Vivo Diagnosis and Treatment Guided by
Optical Coherence Tomographye63Sining Hu, Haibo Jia, Rocco Vergallo, Farhad Abtahian, Jinwei Tian, Tsunenari Soeda,
Kenneth Rosenﬁeld, Ik-Kyung JangIdentiﬁcation of Fragmented Balloon Materials in Coronary
Arteries by Optical Coherence Tomographye65Naveed A. Adoni, Grace W. Huang, Umamahesh C. Rangasetty, Syed Gilani, Ken FujiseRescue Percutaneous Coronary Intervention Revealing
Impending Left Ventricle Rupturee67Benoit Plourde, Olivier F. Bertrand
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